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MBSB0D8 or mouoiaa iwioiH REfipaKSB to axos virto 

SUMMARY OF TWVEHTION 

This invention provides meen^ of. inducing an 
inmune response to viral antigens as a means to protect 
5 against infection. The methods of the Invention also 
induce immune response against viral antigens in infected 
individuals, thereby slowing the progress of the disease. 
Of particular importance is protection against human 
imnnano-def iciency virus (HIV) , the causative agent of 
10 acquired immune deficiency syndrome (AIDS). However, 
while immunisation against the HIV retrovirus is exempli- 
fied, such exen^lif leation should not be considered as a 
limitation en the invention. 

p^erCtSROOWD OF THB TWVgtTOION 

15 It is known that immune activation of HiV infected 

T< lya^hocytes is required for viral release. These cells 
act as the soturce for expansion, and dissemination of 
virions in the organisms leading to AIDS. (Zagury, et 
al., satence . 231, 8S0-853 (1986)) The viral release 

20 ^ch leads to death of infected cells is preceded by a 
stage where HIV signals are present in the cell membrane. 
This inmmnoganic stage is important as a trigger for the 
cellular reaction against Hiv. The reaction leads to the 
destruction of the infected cells. (Zagury, et al. , PTPOt 

25 Aead floi. USA. Vol. 85, pp. 3570-3S74 (1988). 

Previous Inannlsabion protocols have been aimed at 
establishing a candidate vaccine (zV) expressing HZV 
proteins followed hr a booster of autologous cells 
infected %rith rv which have subsequently been fixed. 

30 These lead to both humoral and cellular immune responses 
to HIV. (Zagury, et al., Wature 332, p. 723 (1988).) 

The development of a aafe and effective vaccine 
against the AIDS (HIV) virus has become a high priority 
concern of the scientific and medical oonnunity. Rapid 

35 progress In the isolation, cloning, and sequencing of the 
entire genome has shown the remarkable propensity of the 
HIV strains to nutate, particularly within the viral 
envelope gene. since viral envelope proteins are often 
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the target for neutralizing antibodies, this extensive 
variation may play an Important role in the Interaction 
between the virus and the host's iaiimme system. For some 
viruses, such as influenza, rapid nutation is an in^ortant 
5 means of escape from neutralizing antibodies* Such 
mutation results in successive waves of influenza 
epidemics among previoiisly infected populations « For 
visna virus, a sheep retrovirus, the mutation rate is 
believed to be so rapid as to allow antibody escape during 

io the course of a single chronic infection. If similar 
mutants arise in humans infected with viral infections, 
HIV bcdng cne example, during the courac of multiple 
rounds of Infection, it would be difficult to imagine a 
vaccine antigen that could keep pace with all of the 

15 possible variants. Under such circumstances it would be 
isipossible to develop an effective vaccine « 

Zn spite of the observed rapid mutation rate of 
msf virus, it is passible that a virus cannot mutate at 
certain sites, particularly those serving essential viral 

20 functions. For eaeample, the CD4 binding site of HIV has 
been maxiped to three relatively conserved regions of 
gpl20. Divergent isolates bind soluble CD4 and are 
inactivated by it, suggesting conservation of the CD4 
binding site. Presumably, if neutralizing antibodies were 

25 directed against tMa site or another site re^onsible tot 
a orltioal viral function, sudh antibodies' would be active 
against numerous clinical isolates of the virus. h 
vaooine capable of eliciting antibodies against a broad 
i^eetrttm of HIV strains is needed. 

30 Previous work using retroviral immunogenic signals 

in their native configuration linlced to exogenous carriers 
and/or in water-^soluble adjuvants such as alum is wcfll 
known. These imaomizing preparatiois did not, however, 
trigger a significant anti«-viral group«»specific reaction. 

35 I3ie ladk of group specific response is particularly 
iaportant vhen the infectious agent mutates readily and/or 
when the species is characterized as coniposed of a large 
nunber of strains showing differing antigenic properties* 



SUBSTITUTE SHEET 



wo 92/00098 



PCT/EP91/P1225 



ngSCRTPTOQW QP THE TmrENTION 

It is the pvrpQSB of the present invention to 
provide a safe, effective vaccine that will raiso anti- 
bodies against several parts of the genome of the HIV 
5 virus. 

It is a fizrther purpose of the invention to 
provide protocol for administration of a vaccine that 
causes the production of an immune response which will 
protect the individual against several strains of HIV 
10 virus « 

It is also a purpose of the invention to inrovide 
an immunotherapy protocol that will cause the patient to 
develop protective immunity against HIVr which will block 
viral expansion and dissemination in infected individuals « 

15 It is, additionally, a purpose of the invention to 

provide new, isiproved immunogenic compositions. 

It has been possible to obtain antibodies against 
aiv lay infecting autologous cells (patient cells) with 
recombinant virus (rV) carrying HIV segments (envelope, 

20 gag, or pol)« An example of sudh a recombinant virus is 
the virus of Moss. Haokett, et al., J. Virol. 49, 
857*864 O Another method of developing immune response to 
HIV may be accomplished by incubating autologous cells 
with synthetic peptides to allow p^ytides to form 

2S oaqplexes wiUi* BLA antigens on the cell surface, then 
fixing the cells by usual methods known iA the art, e*g«i 
fixation with paraforaaldel^e or glutaraldAyde (Zagury, 
et al, fia£m# 332, pp. 728-731 (1988)). 

It is also possible to raise an immune response by 

30 the administration of compositions containing only the 
c»ll-free membranes from autologous oells that have been 
incubated with the appropriate peptides or have been 
infected with vimis containing recombinant BZV nucleic 
add sequences* (See Zagury, Nature. aboveO Xbe 

35 sequences to ittiich the autologous oells are eiqposed are 
usually from the envelope, gag, or pel proteins. 

More recently, an immune response has been 
obtained by the administration of compositions containing 
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"cocktails" of several fro© peptides representing 
sequences found in HIV proteins. These peptides in 
aqueous solution can be added to oils to fom an emulsion. 
These con^sitions have ismunogenic properties and can be 
5 adaittistered to individuals either in conjtmction with 
administration of preparations containing treated autolo^ 
goua cells or cell free membranes. However, the peptide- 
containing emulsions can also be adminietered alone as a 
maan0 of raising an immune redponoe dLn the individual 

The emulsions are administered paren-* 
terally, intramuscularly or 

subcutaneously • 

There are several advantages in using the co]Q>osi«* 
tions of the present invention either alone or in oonjunc- 
15 tion with a protocol that includes use of autologous cells 
that have been exposed In vitro to HIV antigens, or cell 
membranes obtained therefrom. 1) The ^^peptide coc)ctail« 
approach allows the use of selected amino acid sequences. 
These sequences wy be dhosen from regions of the protein 
20 that are conserved across the various strains of the 
organism* Additionally, peptide sequences from several 
strains may be chosen so that a broad range of viral 
©trains may be used to give broad group protection against 
HIV virus. 

She peiytidas may be prepared by any means known In 
the art, ou^ as by recombinant neans or bfy the Merrif ield 
process* Vhe process of preparing the peptides by syn- 
thetic means provides not only rellabiUty, but also 
provides certain economic advantages. 

Peptides should be of about 8 to 40 amino acids, 
with peptides of 12 to 30 amino acids preferred. In 
addition to the emulsion containing the peptides, protein 
fragments having molecular weights of over 10,000 can be 
added to the emulsion or can be given separately from the 
35 peptides to stimulate increased antibody response. of 
course, adjuvants and other additives known in the art may 
also be added to the peptide-oontaining emulsions. Some 
of the larger segments that can be used include gpl60/ 
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gp41, gp^/ 9p24, reverse tremscriptase (RT) , TsLt protein/ 
and protease. 

Tfhile peptides from several strains and differing 
locations in the HIV proteins can be used, particularly 
5 preferred sites are listed belov: 

y-K-K-R-K^K-I-H-l-G-P-G-R-A-F-Y-T-T--K--N--I~IH5 

Q-K-V-G-K-A-M-y-A-P-P-I-S-G 
D-4i-V-E-Q-M-H-K-D-I-I-S-]>-W-D-Q-S-l>-K-P-C 

10 WHS-I-K-Q-Ii-Q-A-R-I-L-A--V-E-R-y--Ii-K--D-Q 
C-K-'I-K-Q-I-V-K-M-W-Q-C-V-G-Q-A-l-Y 
H-^R-K-S-I-R~IHi-R-G~PH5-R-A-P-V-T-I-G--K-I-G 
H-H•-T-R-K-S-IH^-K-<h-PH^-R-V-I-Y-A-TH^^ 
H-N--V--R--R-S-Ir-S-I--G-P--G-R-A-F-R-T-R-G-K-I-I--G 

IS R-I-G-P-G-R-A 

G-P-G-R-A-F-V-T-I-G-K 

H-Y-T-R-K-S-V-R-I-G-P-G-Q-A-F-Y-A--T-G-D-I-I-G 
(^•H-^R-K2-R-T-P-IH5-L-G-^-S-]>Y-TyiyR-S-R-I-fi 
H-ir--T-R-R-K>-I-H-P--G-P-F-^-A-ri-Y-^^^ 

gxample 1 

AIDS or ARC (aide-related complex) patients with 
. 150 400 T4 cells per mn^ were iimunized with fixed 
autologous B cells transformed with £BV (Epstein«^Barr 
25 Virus) and infected with recombinant vaccinia expressing 
HIV proteins (env, gag« and pol) on the surface of 
infected cells, abe fixed cells wsirs given intravenous 
slow drip infusion (5«*7 x lol cells), intramuscularly (lo 
X 10^ cells in water suspension in animal oil (sgualene, 
30 Ndntanide 708) or eubcutaneously. . 

The vaccinia 

vector used is the non--neurotropia strain Lister and the 
recombinant is produced by the method of Moss (see 
35 Nacdcett, supra.) The paticmts underwent biweelcly 

jihysioal examination. Blood samples were drawn for 
preparation of serum and cells for biological investiga- 
tions including virus neutralising antibody, T4 cell 
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count:, cell mediated iaaunity, euid cell aedlmted cytotox- 
icity. . 

? 

AIDS or ARC patients vith ISO - 400 tF4 cells per . 
5 am' received the preparation desoribed in exa^le 1 in 
conjunction with AZT (600 jng per day) . Other conditions 
were eimilar to those described in exaa^le 1. 

AIDS or ABC patients with iso - 400 T4 cells per 
10 WB? received treatment as desoribed in eseaxqile 1 along 
with disoontizmous AZT at low doses (600 ag per day for 30 
days evsry 90 days). Other conditions were similar to 
those described in example l, 
B?CT»Plg 4 

IS Asymptomatic HIV infected individuals with >500 T4 

cells per received the treatment described in ejcaii3)le 
1. Other conditions ware similar to those described in 
example i. 
Bxattpla 

AIDS or ARC patients wi-ch iso - 400 T4 cells psr 
mn? received a mixture of synthetic HIV peptides eoa^irisT 
ing peptides which constituted immunodominant sites of 
onv, gag, pel (peptide 342-350 according to Ratner). 
maunieation protocols and patient follow up wore as 
25 described in esaaqfile 1. 
Bxamnle ^ 

Patients described in example 5 were given a 
continuous low dose of AZT (600 mg/day) . other conditions 
were similar to those described in example 9. 
30 ffifflTnpJ^ft 7 

Patients treated as descrik>ed in example 5 wore 
given a dlsaontinuous low dose of AZT (600 mg/day for 30 
days every »o days), other conditions were siailar to 
those desoribed in exaa^le 5. 
35 Exaaplg ft 

Asymptomatic Hlv Infected individuals with >500 T4 
oells per ma? were treated as described in example 5. 
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Example 9 

SenonegptLvB pati«nta wer« treated na described In exaD?>l« 5 
except tbat the synthetic peptides administered were 
protectively encapsulated aa a water-ln-oil eniulsion. All 
other conditions were as described in example S. 

EXftlBBle 10 

Sermegprtiverftfcionta were gty^u i*ynUietlc peptides as in 
example 5 except that the peptides were administered as 
free peptides. 

Saxne^vepatients were given synthetic peptides represent- 
ing HIV epitopes wherein the peptides were covalently 
linked to an immuno-enhancing moiety. All other condi- 
tions were as described in exai^ple 5. 

Exannle 12 

Peptide derivatives having hydrophobic groups 
consisting o£ trlpalmitoyl cysteine, dipalmitoyl lysine, 
or a non-viral peptide of alpha helix configuration were 
administered In accord with the protocol used to 
administer the peptides in example 5. 
ftiaffPl^ 13 

Peptides were administered in accord with example 
S. However « the patients were also given recombinant 
vectors containing HIV nucleic acid sequences at separate 
sites in con:}unotlan with the peptides. 

Peptides were given in a oomposition containing 
recombinant live vectors containing HIV naoleio acid 
sequences aixed with the synthetic peptides which repre- 
sented HIV immunodominant- epitopes protectively encapsu- 
lated as a water in oil emulsion. The coii^sitlon was 
given in the manner described in example 5« 
Haterials: Uontanlde is a product of SEFPZC, a division 
of Cosmetlgue-Phazaacie, 70, Chanps-Elysees, 75008 Paris, 
Franoor and is obtainable therefrom. 
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B * 

WH&T* TS CTATMgP Tfif 

i« A composition of matter coiqprising peptides 
of 8-40 amino acids representing HIV epitopes protectively 
encapsulated as a water in oil emulsion, 
5 2« composition of claim 1, vlierein the 

peptides are free peptides. 

3. *I3X0 con^Bition of claim 1, wherein the 
peptides are covalently linked to an immunologically 
enhancing moiety* 
^0 4. The coB^sitlon of claim 3, w&erein the 

eiihancing moiety is a hydroi^obic segment. 

5. The composition of claim 4, wherein the 
hydrophobic segment is selected from the group consisting, 
of tri^mJLmLtaYl cysteine, dipalmitoyl lysine, and a non- 

IS viral peptide of alpha helix configuration* 

6. *Ehe coa^sition of claim l, further compris- 
ing a surfactant for stabilizing the emulsion. 

?• The composition of claim further 
comprising HIV immunogenic protein or protein fragments of 
20 molecular weight over io,O0Q« 

, 8. The ooa^sltion of claim 1, further 
coorprising recombinant live vectors which eaquress 
reconiblnatit proteins or epitopes of HIV. 

9« A composition of matter coonprieing autologous 
25 EBV (Sipstein-Barr Virus) transformed Shells infected with 
recombinant virus eac^ressing Hiv cg^itoiies which have been 
fixed. 

10. A composition of matter comprising autologous 
SBV (Q^stein-Barr Virus) transformed B-oells carrying HIV 

30 epitopes at the cell surface which have been fixed. 

11. A method of inducing immune response to HIV 
by adxainistration of an immunogenic infective amount of 
the composition of claim 1. 

12. The method of claim 11, wherein a recombinant 
35 live vector containing HIV nucleic acid sequences is 

admi ni ste r ed mixed with a peptide-containing emulsion of 
the coiQ>osition of claim l. 

13. The method of claim ii, irtierein a recombinant 
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Victor containing HIV nuolelc acid sequence is adminis- 
tered along with at least one peptide at a separata site. 

14. The method of claim 11, used as a part of 
immunotherapy in AIDS and ARC patients, 

15. The method of claim 12, used as part of a 
vaccine protocol for immunoprophylaxis in mv infected 
asyaptomatic individuals. 

16. A method of Inducing an immune response by 
administration of an effeotive amount of a composition of 
claim 9 or 10 as a part of iamunqprophylaxis or immuno- 
therapy for AIDS and ARC patients". 

17. The method of claim 16, wherein there Is 
administered additionally a composition of claim l. 

18. The method of claim 11 or 12^ whicih is used 
15 as part of a vaccine protocol. 

19. The composition of claim i, further 
comprising a surfactant to stabilize the emulsion. 

20. The composition of claim l or 2, further 
comprising protein or protein fragments of molecular 

20 w«i?*it over 10, 000, such as Env gp AGO- 

21. The composition of claim l, further compris- 
ing recombinant virus which expresses recombinant proteins 
of HIV. 

22- She method of daim ii, wherein the peptides 
are administered In oil aubootaneously or iatr«iiuseularly. 

23. A ccmposltion comprising free peptides of « 
to 40 amino aoids representing HIV epitopes, protectively 
encapsulated as a water-in-oil emulsion for administration 
to Induce an immune response to HIV. 
^® 24. She oomposiUen aoeording to claim 23* which 

further ocmprises a rocoabinant live vector containing HIV 
nuoleio acid sequences < 

25. The composition according to claim 23, 
vherein a recombinant vector containing HIV nucleic acid 
sequences and at least one peptide is administered sepa- 
rately from said free peptides. 

26, The composition according to claim 23, for 
use as part of immunotherapy in AIDS and arc (Aids Related 
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C^g^lex) patients. 

27. Th« composition according to claiu 24, for 
us« as part of the vaccine protocol for iaaminoprophylaxis 
in HIV inf acted asyagitoaiatic individuals. 
5 28. A compoaition coa^rising autologous BBV 

(Epstein-Barr Virus) transforaed B cells infected with 
recombinant virus expressing Hlv epitopes vhiob have been 
fixed or BBV transfomed B cells carrying HIV epitopes at 
the cell surface trtiich have been fixed, for use in 
10 inducing an imaone response as part of. iamnmoproplvlaxis 
or imonnothereipy for AIDS and AiRC patients. 

29. The coanpoaition of claim 28, for use with the 
coapositlon of daia 23 to induce an isnune response as 
part of iannnopro{>hylaxi8 or imnuiotherapy for AIDS and 

15 ASC patients. 

30. osie compoBition of claims 23 and 24, for use 
as part of a vaccine protocol. 

31. Use of a composition coa^prising free peptides 
of 8 to 40 amino acids representing Hlv epitopes, proteo- 
tivmly eneapsttlatad as a water-in-«ii emulsion, in the 
aanofaeture of a aedieamant for Inducing an immune 
v««panse to BZV. 

32. The use according to claim 31, wher«in the 
composition further eciqnrises a rmobiaant live v«otor 

25 containing HIV nucleic acid sequences. 

33. Use of a con^iosition oonpriBing free peptides 
of 8 to 40 amino acids representing HIV epitopes, proteo- 
tlv^ anoapaolated as a water-in-oii emulsion in tha 
aaaofaotore of a aedieamant for usa as part of immune- 
theraRy in AIDS and A8C patients'. 

34. Ose of a coapositian oonprislag free p^tidas 
of 8 to 40 amino acids representing HIV epitopes protec- 
tively enoapaulatad as a water-in-oil emulsion and a 
««ooBbinant live veotor containing HIV nuolaic acid 
sequenoee in the mannfaoture of a medicament as part of a 
vaodna protoeel fer Immoneprophylaxis in HIV infested 
asynptoaatlo individuals. 

35. Use of a composition oaqirising autologooe 
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EB7 (Epstein-Barr Virus) txansfomed B oolls infected with 
recombinant virus expressing HIV epitopes have been 

fixed or BBV transformed B cells carrying HIV epitopes at 
the cell surface which have been fixed, in the manufacture 
of a medicament for inducing an immune response as part of 
iatton^rqphylaxis or immunotherapy for AIDS and ARC 
patients. 
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